Lung fibroblasts were isolated and cultured as previously described (1). The purity of isolated fibroblasts was verified by positive staining for vimentin, fibronectin and collagen IV, and by negative staining for pro-surfactant protein C and von Willebrand factor.
2 centrifuged at 130g for 10min at 4 C. The pellet was resuspended in DMEM, and negative selection on CD16/32-, CD31-and CD45-coated Petri dishes was performed for 30min at 37 °C. Cell purity and viability were analyzed directly after isolation. The purity of isolated murine ATII cells was verified by positive staining for pro-SP-C and by negative staining for fibronectin and vimentin. Cell viability was controlled by trypan blue exclusion. ATII cells used throughout this study demonstrated 90% purity and greater than 97% viability. Murine ATII cells were cultured in Dulbecco's Modified Eagle's Medium (DMEM; Life Technologies, Darmstadt, Germany) supplemented with 10mM Hepes, 2mM L-glutamine, 1%
penicillin/streptomycin (all from Biochrom, Berlin, Germany), and with 10% fetal bovine serum (FBS, Thermo Scientific, Erlangen, Germany) in humidified atmosphere of 5% CO 2 .
Human alveolar epithelial type II cells were isolated from IPF patients and non-utilized human donor lungs obtained from the Department of Cardiothoracic Surgery of the Medical University of Vienna, Austria as recently described (3). hydrocorticosone (both from Sigma-Aldrich, Taufkirchen, Germany), 10mM Hepes, 2mM Lglutamine, 1% penicillin/streptomycin (all from Biochrom), and with 2% FBS (Thermo Scientific) in humidified atmosphere of 5% CO 2 at 37 °C. All experiments were carried out with MLE15 between passages 20 and 25.
Human lung adenocarcinoma epithelial cells (A549; DSMZ, Braunschweig, Germany) were cultured in DMEM (Life Technologies) supplemented with 1% penicillin/streptomycin (Biochrom), and with 10% FBS (Thermo Scientific) in humidified atmosphere of 5% CO 2 at 37 °C. All experiments were carried out with A549 between passages 20 and 30.
RNA isolation and real-time PCR
RNA isolation and real-time PCR were performed as recently described (4) . The following oligonucleotide primers were used: human PAR-3 forward, 5'-GCAGCTGCTGGCCTCCT- 
Western blotting
Lung tissue samples or cells were lysed in ice-cold lysis buffer [15mM Tris, pH 7.4, 150mM
NaCl, 1mM EDTA, 1% Triton X-100, 1% sodium deoxycholate, 0.1% SDS, 1mM Na 3 VO 4 , 1mM PMSF, protease inhibitor cocktail (Complete Mini; Roche, Mannheim, Germany)]. Ten g of protein of the lysates were separated on a 10% SDS polyacrylamide gel under reducing conditions, followed by electrotransfer to a PVDF membrane. After blocking, the membranes were probed with one of the following antibodies: rabbit anti-PAR3, mouse anti-vimentin (both from Santa Cruz Biotechnology, Santa Cruz, CA), rabbit anti-PAR-1, rabbit anti-PAR-4, rabbit anti-zonula occludens, rabbit anti-E-cadherin, rabbit anti-LRP-1 (all from Biomol, Hamburg, Germany), rabbit anti-pro-SP-C (Millipore, Schwalbach, Germany), goat anti-MMP-2, mouse anti-MMP-9 (both from R&D Systems, Wiesbaden, Germany), rabbit anticollagen I (Sigma-Aldrich), mouse anti-occludin (BD Biosciences, Heidelberg, Germany), rabbit anti-N-cadherin, rabbit anti-cytokeratin 19, mouse anti-fibronectin, or mouse anti-p20
(all from Abcam, Cambridge, MA). Afterwards, the membranes were incubated with peroxidase-labelled secondary antibodies (all from Dako, Gostrup, Denmark). Final detection of proteins was performed using an ECL Plus Kit (Amersham Biosciences, Freiburg, Germany). To determine the amounts of protein loaded on the gel, blots were stripped and reprobed using mouse anti--actin antibody (Sigma-Aldrich).
Cell surface biotinylation
ATII cells were labeled using 1 mg/ml EZ-link NHS-SS-biotin (Pierce, Rockford, IL) for 1 h at 4C. Afterwards, the cells were rinsed 3 with PBS containing 100 mM glycine and lysed in cell-lysis buffer (50 mM Tris, pH 7.4, 100 mM NaCl, 50 mM NaF, 5 mM -glycerophosphate, 2 mM EDTA, 2 mM EGTA, 1 mM sodium orthovanadate, 0.1 % Triton X-100, and 25 protease inhibitor cocktail (Roche, Mannheim Germany)). The cell lysates (100 g of protein) were incubated overnight at 4 C with end-over-end shaking in the presence of streptavidin beads (Pierce). Beads were washed and resuspended in 40 l of Laemmli sample buffer. Membrane and cytosolic fractions were analyzed by western blot as described above.
Immunohistochemistry
Lung tissue specimens were fixed with 4% paraformaldehyde in PBS and embedded in paraffin. Five m sections were deparaffinized in xylene and rehydrated through graded ethanol washes. Antigen retrieval was performed by cooking tissue sections for 30min in Tris-EDTA buffer (10mM Tris, pH 9.0, 1mM EDTA; for the detection of human and mouse PAR-6 3, mouse PAR-4 and mouse PAR-1), by incubating the slides with Fast Enzyme (Zymed Laboratories Inc., San Francisco, CA) for 10min at room temperature (for the detection of human PAR-4 and human PAR-1), or by incubating tissue sections with 1% Triton X-100 in PBS for 15 min at room temperature (for the detection of human pro-SP-C).
Immunohistochemistry was performed using a ZytoChem-Plus AP Polymer-Kit according to the manufacturer´s instruction (Zymed Laboratories Inc). The following primary antibodies were used: rabbit anti-PAR-3, rabbit anti-PAR4, mouse PAR-1 (all from Santa Cruz Biotechnology), rabbit PAR-1 (Biomol), or rabbit anti-pro-SP-C (Millipore). Negative control was performed by replacing the primary antibody with a species-matched isotype control.
Slides were scanned with a Mirax Desk Digital Slide Scanner (Zeiss, Goettingen, Germany) and analyzed using a Mirax Viewer.
Immunocytochemistry
For immunocytochemical analysis, mouse alveolar type II cells or MLE15 cells were fixed with 4% paraformaldehyde for 10min, permeabilized with 0.2% Triton X-100 in PBS for 10min, blocked with 1% bovine serum albumin (BSA) in PBS for 1h at room temperature, and incubated overnight at 4 °C with one or a combination of the following antibodies: rabbit anti-PAR-3, rabbit anti-PAR-4, goat anti-PAR-1, (all from Santa Cruz Biotechnology), or rabbit anti-pro-SP-C (Millipore). Afterwards, slides were incubated with Alexa 488-and/or Alexa 568-conjugated secondary antibody (Life Technologies, Darmstadt, Germany) and mounted with Vectashield mounting medium (Vector, Burlingame, CA). Nuclei were visualized by 4′, 6-diamidino-2-phenylindole (DAPI; Sigma-Aldrich, Taufkirchen, Germany) staining. Negative control was performed by substituting the primary antibody by a speciesmatched isotype control. Images were captured using a Leica DMR microscope (Leica, Heidelberg, Germany) with a 63×/1.32-0.6 oil-objective.
Antisense Oligonucleotides
Commercially available siRNA sequences against mouse/human PAR-1 (F2r), mouse/human PAR-3 (F2rl2), mouse/human PAR-4 (F2rl3), and universal negative-control siRNA (all from Ambion, Austin, TX) were employed. Cells were treated with siRNA (100 nM each) using the siLentFect Lipid Reagent (Bio-Rad, Munich, Germany) according to the manufacturer's instruction. The siRNA-mediated downregulation of the target genes was assessed 24h after transfection by real-time PCR.
Wound healing assay
Monolayers of MLE15 or A549 cells were scratched with a universal yellow pipette tip and incubated for 24h (MLE15 cells) or 36h (A549 cells) at 37°C in serum-free DMEM with thrombin (FIIa; 65U/l; American Diagnostica, Greenwich, CT) or TGF-1 (10ng/ml; R&D Systems) in absence or presence of the broad spectrum MMP inhibitor GM6001. In some experiments, cells were transfected with siRNA 48h prior to performing the assay. Mitomicin C (10g/ml) was included during the incubation to inhibit cell proliferation. Pictures were captured by Leica microscope (Heidelberg, Germany) at a magnification of 10 at 0, 24h or 36h after scratching. Cells that had migrated into the same-sized square fields were counted.
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